Spatial and seasonal variations of phytoplankton, expressed in terms of species composition, cell density, biovolumes and biomass, collected at 10 sampling sites in alkaline-saline Lake Nakuru, Kenya, were investigated monthly from March 2004 to February 2005, in relation to selected physical and chemical water quality parameters. A total of eight species, belonging to five genera and three classes, were recorded. The Cyanophyceae comprised the bulk of the phytoplankton, followed by Euglenophyceae, while Bacillariophyceae were the least abundant. Arthrospira fusiformis was the most dominant species, in terms of density, among the Cyanophyceae, while Euglena spp. and Navicula elkabs dominated the Euglenophyceae and Bacillariophyceae density, respectively. Seasonal variations in phytoplankton species composition, density and biomass were significant (P < 0.05) with minimum cell density and biomass occurring during the dry season, and being maximum following the end of the two rainy seasons from May to November 2004, suggesting the possible influence of various environmental factors on the lake. Sampling sites located close to the inlets of inflowing rivers exhibited significantly (P < 0.05) higher phytoplankton cell density and biomass than those by the inshore sites. Soluble reactive phosphorus, ammonia-nitrogen, conductivity and total alkalinity accounted for most of the variations in the cell densities of phytoplankton species.
INTRODUCTION
Most aquatic systems around the world, including rivers, lakes and reservoirs, have undergone changes because of human-induced disturbances from land-use activities centred on agriculture and industrial activities, and human settlements (Kuang et al. 2004) . As one example, numerous factors have contributed over past years to degradation of water resources in the River Njoro watershed in Kenya . Not unexpectedly, the character of a lake is determined by the character and magnitude of the basin draining into it, mainly because the ecosystems of lentic waterbodies are closely linked to the physical, chemical and biological processes occurring within the entire watershed. The cumulative effects of the quality of the water draining from the catchments areas will ultimately influence the ecological integrity of any recipient waterbodies. Thus, in order to determine the influence of the water draining from the River Njoro catchment on the integrity of Lake Nakuru, a small, shallow, alkaline-saline, endorheic lake situated at the lowest point in the Njoro River watershed, studies of changes in the populations of aquatic organisms in Lake Nakuru, in relation to water quality parameters, are essential.
Phytoplankton, as primary producers, forms the vital energy source at the first trophic tier. As they also serve as food to many aquatic animals, they also have an important role in the material circulation in aquatic ecosystems by controlling the growth, reproductive capacity and population characteristics of aquatic biota. Furthermore, their standing crops exhibit variations that depend on several factors, including: (i) the supply of major nutrients (mainly phosphorus and nitrogen); (ii) light availability; (iii) grazing by zooplankton; (iv) water mixing regimes; and (v) basin morphometry (Reynolds et al. 2001; Gurung et al. 2006) . Evaluation of phytoplankton community structure is essential, therefore, to evaluation of the water environment. To this end, recent studies in Kenya on phytoplankton community structure, dynamics and productivity, have been conducted in a variety of freshwater lakes, enriching our knowledge and understanding of the phytoplankton ecology and community structures in such lakes. Similar studies in the saline-alkaline lakes of Kenya, however, are rare and sporadic. As an example, limnological surveys highlighting phytoplankton dynamics in Lake Nakuru date back to the 1929 expeditions. These initial efforts were followed by several elaborate, but fewer, studies in the 1970s and 1980s (Milbrink 1975; Vareschi 1978; Vareschi 1982; Mwatha 1983; Vareschi & Jacobs 1985) . Considering that the lake supports a large biotic assemblage of avian fauna dependent on phytoplankton populations residing in it, current management challenges for this lake will ultimately depend on the availability of information on its phytoplankton community structure. This is evidence from earlier research by Sileo et al. (1979) , which established that phytotoxic algal blooms resulting from changed water quality have been associated with episodic mortalities of lesser flamingos (Phoeniconaias minor) in the lakes. Moreover, no recent studies can be documented in this lake concerning the phytoplankton community structure, which necessitates constant monitoring of ecological conditions in the lake as a means of providing a current database of its environmental conditions. Accordingly, the goal of this study was to investigate the spatial and seasonal variations in phytoplankton species composition, numerical cell density and biomass, in relation to changes in water quality parameters. The research objectives, included: (i) determining the spatial variation in phytoplankton species composition, cell density, cell biovolume and biomass of Lake Nakuru; (ii) determining the seasonal variation in phytoplankton species composition, cell density, cell biovolume and biomass of Lake Nakuru; and (iii) relating changes in phytoplankton cell density to changes in the physicochemical water quality parameters. Such information is necessary for managing Lake Nakuru and other similar waterbodies elsewhere in the world.
METHODS

Study area
The Lake Nakuru study area, including the sampling sites, is illustrated in Fig. 1 . The lake (36°05′E, 0°22′S) is a small, shallow, alkaline-saline endorheic lake situated within Lake Nakuru National Park, ≈160 km north-west of the Kenyan capital city of Nairobi, at an altitude of 1759 m asl. It has a surface area of 40-60 km 2 , average depth of 1 m, and catchment area of ≈1800 km 2 (SUMAWA 2004) . The air temperature ranges between 8 -28 °C. A bimodal rainfall pattern is normally experienced in the region. The socalled long rains often fall between the months of March to May, and the short rains fall from September to October. December to February are typically dry months. Monthly variations in the quantity of precipitation recorded at the Lake Nakuru Meteorological station during the study period is summarized in Fig. 2 . The lake is known for its spectacular bird fauna, particularly the lesser flamingo (Phoeniconaias minor). Other aquatic animal communities within Lake Nakuru include the greater flamingo (Phonocopterus ruber), pelican (Pelicanus onocrotalus), a copepod (Lovenula africana) and midge larva (Leptochironomous deribae). A cichlid fish (Oreochromis alcalicus grahami) also was introduced into the lake. The main human activities within the lake catchment include crop farming (mainly maize and wheat), dairy farming and horticulture.
METHODS
Samples were taken at 10 georeferenced sampling sites at monthly intervals from March 2004 to February 2005 for the determination of phytoplankton species composition, cell density, biovolumes and biomass, and for selected physicochemical parameters. The georeferenced sampling sites were established during a previous Kenya Wildlife Service monitoring programme, and also were the sites used in earlier expeditions by Talling and Talling (1965), Milbrink (1975) and Vareschi (1978 Vareschi ( , 1982 . They included both inshore sites, which were closer to discharge point of the inflowing rivers, and offshore areas, which were further away from the discharge point of the river inlets ( Fig. 1) . Triplicate samples of all parameters were collected at the surface (0 m) and bottom (1 m) depths in Lake Nakuru. Dissolved oxygen (DO), temperature, conductivity and pH were measured in situ at each sampling sites, using a calibrated JENWAY 3405 electrochemical analyser (Barloword Scientific Ltd, Essex, UK), with independent probes for each variable. The equipment was calibrated at the Lake Nakuru Water Quality Laboratory before sampling, using de-ionized water, and also before any samples were taken. Water samples were collected for nutrient determination with a calibrated 3-L van Dorn sampler. Portions of the water samples were used to determine: (i) nitrite nitrogen (NO 2 -N) by the sulphanilamide diazotizing method; (ii) nitrate nitrogen (NO 3 -N) by the diphenylamine sulphonic acid chromogene method; (iii) ammonia nitrogen (NH 3 -N) by the indophenol blue method (Boyd 1990 ); (iv) soluble reactive phosphorus (SRP) by the standard ascorbic acid method, after filtration of the sample through a 45-μm pore membrane; and (v) total alkalinity (TA) by the acidimetric method, using sulphuric acid as the titrant. The analyses were conducted at the Lake Nakuru Water Quality Laboratory, following the standard analytical procedures detailed in APHA (1998), except for NH 3 -N. Phytoplankton were collected by plankton net (10-mm mesh), and fixed with Lugol's solution. One litre quantitative samples were fixed in iodine, sedimented for 24 h, and concentrated to 50 mL. Numerical phytoplankton identification was carried out with a compound microscope (Olumpus-BHS, Japan; 400 × magnification), using several keys and illustrations. The Cyanophyceae were identified with the techniques of Huber-Pestalozi (1938), Prescott (1954) and Vollenweider (1969) , while the identification of Bacillariophyceae was based on the techniques of Hustedt (1942) , Bourrelly (1972) and Krammer and Lange-Bertlot (1986-1991) . Techniques of Ettl (1983) , Komärek and Fott 1983) and Lenzenweger (1996) were used to analyse the Chlorophyceae. The nomenclatural authorities are identified in Table 2 .
Phytoplankton cell density (individuals.mL -1 ) was estimated by counting all individuals, including single cells, colonies and filaments on a cell-by-cell basis. A Sedgwick-Rafter cell was used to count the phytoplankton. The biovolumes of the phytoplankton species were calculated on the basis of the formula for solid geometric shapes that most closely matched the cell shape. Mean cell volume was based on calculations of the volume of 30 individual cells. Taxa were then assigned to one of the above-noted three size classes. The total biovolume for each taxon was calculated from cell numbers, and used to identify the dominant taxa in each size class. Estimates of phytoplankton biomass in the water column were based on chlorophyll-a concentrations. The vertical profiles of chlorophyll-a pigment were integrated over the water column to a depth of 1 m. Vertically integrated chlorophyll was averaged by standard sampling sites. After being extracted for 24 h in 10 mL of 90% acetone, the chlorophylla samples were filtered through Whatman GF/C glass fibre filters (Whatman International Limited, Maidstone, Kent, UK). The chlorophyll-a concentration in the extract was measured with a spectrophotometer at a wavelength of 665 nm and 652 nm, and corrected for pheophytin according to Lorenzen (1969) .
Statistical analyses
Mean differences in the physicochemical parameters among sites, as well as monthly variations, were analysed with a one-way ANOVA test, while differences in spatial and temporal variability were analysed with a two-way ANOVA test. Duncan's multiples range test was used for post-hoc discrimination between the means that were different from each other (Michael & Douglas 2004) . Mean differences in phytoplankton cell density and biovolume among sites, and among seasons, were analysed by non-parametric Kruskal-Wallis ANOVA (Kruskal & Wallis 1952) . To establish phytoplankton distribution and community structure, the percentages of species contribution were subjected to exploratory cluster analysis, and similar stations were classified in terms of species composition and cell density structure. The dichotomous classification technique expressed the occurrence of organisms in an ordered table, constructed from site-taxa matrix. The outputs are viewed as dendrograms that illustrate sampling sites exhibiting similar species composition. For ease of comparison, the scale was reduced to percentage by dlink/dmax*100. The independent interrelationships between physicochemical parameters and phytoplankton cell density were examined, using Spearman rank correlation. The significance of the correlation coefficient was computed with the Student-Newman-Keules (SNK) test. All analyses were carried out using the STATISTICA for Windows software package (StatSoft 2001).
RESULTS
Physicochemical parameters
The values of physicochemical parameters recorded among the sampling sites during this study are summarized in Table 1 . With the exception of spatial variation in surface water temperatures, all other physicochemical parameters demonstrated significant (P < 0.05) spatial variations. Sampling sites located near the incoming rivers (except River Njoro shore) exhibited significantly higher DO concentrations than the inshore sites (P < 0.05). All sampled sites exhibited high DO concentrations (> 100% saturation; Table 1 ) throughout the study period. Spatial variations in pH also were significant (P < 0.05). The pH measured at the offshore sites was less than those measured at the inshore sites. The electrical conductivity measured at the southern inshore sites was higher than for the other sites, although no discernable spatial variations patterns in conductivity were obtained. Distinct patterns of spatial variability, however, were observed for TA. Metal Pole, Makalia-Nderit, Makalia Shore Nderit Shore and Njoro shore, for example, all of which are located next to incoming rivers, exhibited higher TA values than for the other sampling sites (P < 0.05). Although higher NO 2 -N concentrations were recorded at the Jetty Mid and Makalia-Nderit sites, no distinct variation pattern was observed in regard to the sites located along the incoming rivers. The NH 3 -N and SRP concentrations were higher along all the inflowing river inlets. Distinct seasonal variations were discerned for all physicochemical parameters, except NO 2 -N (Fig. 3) and pH, but resulted in increased NO 3 -N, NH 3 -N and SRP concentrations, compared to the dry season. During the rainy seasons, the sampling sites closer to the inflowing river inlets had significantly (P < 0.05) higher nutrients loads and lower DO concentrations than the inshore sites.
Photoplankton species composition
A total of eight phytoplankton species, belonging to five genera and three classes, were recorded during the study period. The Cyanophyceae were the most diverse, with six species, followed by a single species each of Euglenophyceae and Bacillariophyceae. Of these eight species, six were present during the dry seasons, and five during the rainy seasons (Table 2 ). Only A. fusiformis (formerly Spirulina platensis), Microcystis aureginosa and Euglena spp. were present at all 10 sampling sites in both the dry and the rainy seasons.
Cell density and biovolume
The phytoplankton cell density was dominated by Cyanophyceae, which accounted for ≈95% of the cells in the samples, followed by Euglenophyceae (4%). Bacillariophyceae was the least abundant, accounting for only 1% of the cell density. aeruginosa and Microcystis flos-aquae, however, declined during the rainy seasons. Cluster analysis revealed that the phytoplankton community structures among the sampled sites were similar during the dry seasons, except at the Hippopoint and Makalia-Nderit sites. In the rainy season, however, there was large variability in species structure among the sampling sites. The inshore sites clustered together, while the offshore stations were separated into several twin clusters (Fig. 5) . Assessment of the spatial distribution indicated a higher cell density of all phytoplankton species for the surface samples than for the bottom samples, except for N. elkabs. Euglena spp. did not exhibit a preference for either the surface or the bottom layers. The peak monthly biovolumes coincided with the peak cell density during the rainy seasons. The monthly peak in variations for most sampling sites corresponded to rainy periods from April to June, and the other in August 2004. Spatial variations in cell biovolume also were significant (P < 0.05), while the inshore sampling sites had higher cell biovolumes than the other locations.
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Phytoplankton biomass
Spatial and seasonal variations in the overall phytoplankton biomass are summarized in Fig. 6 . The seasons variations in phytoplankton biomass was significant (P < 0.05), with two peaks observed, one being during May to June 2004, and the other in October 2004. Microcystis aeruginosa and Microcystis flos-aquae exhibited peak biomass values during the dry season of July to August. In all cases, the inshore sampling sites had significantly (P < 0.05) higher phytoplankton biomass than the other locations. The phytoplankton biomass was significantly (P < 0.05) higher at the water surface. At the bottom of the lake, the monthly phytoplankton cell density variations were not significant (P > 0.05).
Interrelationships between phytoplankton cell density and water quality variables
Based on Spearman rank order correlations, several significant relationships were observed between phytoplankton cell density and water quality variables (Table 3) . Temperature, DO and NO 2 -N did not exhibit any significant correlations with all phytoplankton species (P > 0.05). The pH values, however, exhibited significant positive and negative correlation with A. fusiformis and A. circinalis, respectively (P < 0.05). The electrical conductivity was positively correlated to M. aeruginosa, and negatively correlated to A. fusiformis and S. subsulsa. The TA, NH 3 -N and SRP concentrations exhibited some degree of species-specific positive or negative correlation with all phytoplankton species. The NO 3 -N concentration exhibited a significant positive correlation only to M. aeruginosa (P < 0.05). Thus SRP, NH 3 -N, electrical conductivity and TA values exerted considerable influence on the phytoplankton community structure in Lake Nakuru.
DISCUSSION
The physicochemical environment of Lake Nakuru displayed considerable spatial and seasonal variation in relation to its prevailing environmental conditions. Some physicochemical parameters examined in this study were considerably outside the ranges reported for other similar alkaline-saline waterbodies (Ndetei & Muhandiki 2005) , as well as the water quality conditions in the lake measured in earlier studies (Talling & Talling 1965; Vareschi 1978) , indicating that the Lake Nakuru ecosystem has undergone fundamental shifts over time. These extreme variations in Lake Nakuru physicochemical parameters give this lake the distinction of displaying an extreme physical and chemical environment, which seem to interact in determining the nature and structure of the autotrophic assemblages of organisms in this aquatic system. Although there was optimal temperature, DO concentration and nutrient availability in Lake Nakuru, offering good conditions for high algal diversity, only three algal classes (eight species) were observed in the samples collected during the 1-year sampling period, indicating that the lake was poor in species richness, and suggesting that its extreme water quality fundamentally shapes the ecological functioning of the lake. With the exception of the four observed species of cyanophytes, there was only two other phytoplankton classes, which had a single species each, in the lake. The lake's taxa composition also indicates a low species number which, although exhibiting some degree of similarity to other saline-alkaline lakes, were also unique in retrospect. Higher taxa compositions, for example, have been observed in other saline-alkaline environments that experience less human activities in their catchment areas (e.g. Lakes Magadi, Sonachi, Bogoria, and Natron (Ndetei, unpubl. data, 2001 ). The observed low species number in Lake Nakuru, particularly for the more tolerant Cyanophyceae and Bacillariaphyceae taxa, could be attributed to changes in habitat quality resulting from water quality changes originating from catchment areas that have undergone more land conversion to agriculture. Cyanophyceae have particular preferences for polluted environments because they grow in competitive interactions, with their enhanced ability to utilize carbon (mainly in polluted environments) at high pH levels, giving them an advantage over other phytoplankton species (Atici & Olcay 2006) . This observation seems to suggest that the water draining into Lake Nakuru from the River Njoro catchment has some degree of pollution. This possibility could explain the decline of Microcystis flos-aquae, A. circinalis and N. elkabs from the phytoplankton populations during the rainy Mellack & Kilham 1974; Milbrink 1975; Vareschi 1978; Vareschi 1982) , there has been a progressive reduction of the number of phytoplankton taxa over time in this lake, suggesting the possible loss of diversity. Considering the urbanization of the town of Nakuru and its environs, together with continued destruction of River Njoro Watershed, occurred over the past 50 years (SUMAWA 2004) , it is possible the population pressures in the catchment is leading to massive water quality changes that could alter the quality of the water draining into the lake, with subsequent impacts (alterations) on the species assemblage in this lake. This obser vation is supported by the fact that Milbrink (1975) identified over 20 species of blue green algae in lake samples over five decades ago. Contrary to the situation for other shallow, eutrophic lakes, wherein ideal conditions for the maximum growth of Chlorophyceae exist, cyanophytes dominated the cell density and biovolumes of phytoplankton populations in Lake Nakuru. Although it is generally agreed that Chlorophyceae are often more abundant than other classes of algae in shallow, tropical lakes (HowardWilliams & Ganf 1981; Nkechinyere 2006) , the dominance of few species of blue green algae, and the occurrence of few other algal taxa in lower cell density subject to changes in environmental conditions, could be an indicator of an extremely abiotic environment that exhibits characteristics beyond the tolerance thresholds of many taxonomic groups lacking a degree of specialization. This is supported by earlier studies on Lake Nakuru in 1929, which indicated that Chlorophyceae were the dominant algal taxa (Mellack & Kilham 1974) . Although the dominance of A. fusiformis in Lake Nakuru was documented from the 1960s (Talling & Talling 1965), subsequent research often established a succession pattern that included dominance of Microcystis, Anabaena and Synechocystis (Milbrink 1975) at one time or the other. This condition clearly was not observed in this present study. The dominance of A. fusiformis in both the surface and the bottom water samples exhibited a positive correlation with pH, NH 3 -N and SRP, and a negative correlation with conductivity and TA, indicating that it can better tolerate high pH, NH 3 -N and SRP concentrations. Vareschi (1982) previously reported that A. fusiformis also can tolerate a wide range of salinity ranges. As the lake salinity was not determined in this study, a potential role of salinity in shaping the population structure of A. fusiformis cannot be ruled out.
Seasonal variations in phytoplankton cell density and biovolume were significant. The peak cell densities and biovolumes corresponded to the onset of the rainy seasons. The cell densities of A. fusiformis, S. major, S. subsulsa and Euglena spp. increased during the rainy seasons, while the cell densities and biovolumes of A. circinalis, M. aeruginosa and M. flos-aquae were unexpectedly reduced by the inflow of water from the catchment, suggesting that the precipitation was not a significant reason for their cell density variations. Arthrospira fusiformis and Anabaena circinalis had higher cell density during the long rainy seasons of April to May. This observation, however, is contrary to those of Egborge (1979) , and Atici and Olcay (2006) , who reported increased phytoplankton cell density during the dry season, rather than the rainy season. Thus, current changes in the phytoplankton cells density appear to be directly related to the prevailing environmental conditions. Precipitation can play a critical role in determining limnological properties and plankton dynamics of lakes (Wetzel 1983; Kalff 2002) by washing a substantial quantity of allochthonous materials and nutrients from the catchment into the lake that can stimulate the growth and sustenance of phytoplankton populations, thereby also increasing phytoplankton cell density. In contrast, the increased water inflow into the lake from the rivers feeding it during the rainy season could decrease the lake water transparency, thereby reducing the availability of light in the water column to stimulate phytoplanktonic growth, especially for phytoplankton species residing some distance below the water surface.
Spatial variability is a structural character of an ecosystem. Spatial distributions allow for complex population interactions involving energy transfer, competition and niche apportionment (Brower et al. 1990) . It is generally expected that less-disturbed sites exhibit a higher species diversity (Jones et al. 2002) . Anthropogenic impacts from changes in land-use practices are known to affect phytoplankton diversity patterns in lakes receiving drainage from modified stream water quality from the catchments (Death 2000), often leading to decreased abundance of taxa, as well as shifts to a more unevenly distributed community containing only one or two numerically dominant taxa (Jones et al. 2002) . The high level of dominance by a few taxa at sampling sites that experience water inflows compared to the more evenly distributed taxa in inshore sites, suggests that human activities already are shaping Lake Nakuru's phytoplankton communities. Kibichii et al. (2007) and Shivoga et al. (2007) reported a wide range of land-use activities in the upper reaches of the River Njoro. These human activities can ultimately affect spatial variations of species assemblage in Lake Nakuru. Site-specific differences in the phytoplankton cell density among the sampling sites were more pronounced between the offshore and inshore sites, making the lake appear heterogeneous. This apparent heterogeneity, however, could be attributed to the effects of water inflows from the Nakalia, Nderit, and Njoro Rivers, as well as the Baharini Spring. The lake is normally homogenous as diurnal winds mix its waters almost on a daily basis because of its small size and shallow depth. Mellack and Kilham (1974) reported a uniform distribution of species in the lake attesting to its homogeneity in relation to its biotic assemblages.
The phytoplankton biomass, as estimated by vertical profiles of chlorophyll-a concentration in Lake Nakuru, was in excess of 1000 μg.L -1 . This algal biomass, however, was contributed by only a very few phytoplankton species. In comparison to earlier studies by Vareschi (1982) , the lake exhibits a higher biomass, but lower phytoplankton species diversity. Comparing the biomass value in Lake Nakuru to that of other saline-alkaline ecosystems around the world, Burgis & Morris (1987) suggest that Lake Nakuru is characterized by hypertrophic conditions. The main reason for Lake Nakuru's high biomass is thought to be its shallow depth (1 m), which causes organic matter formed at the water surface, and in the middle water layer, not to sink to the lake bottom and become essentially immobilized, but rather to be recirculated intermittently. The matter is decomposed and then frequently stirred back into the lake's photic zone and quickly re-utilized by existing phytoplankton to produce more organic matter. The lake's phytoplankton biomass exhibited seasonal variations, with peak phytoplankton biomass occurring from May to June, 2004, which is just after the cessation of the long rains. The peak phytoplankton biomass during the rainy seasons corresponds to peak cell densities of dominant taxa. Based on the correlation analysis results, four components (i.e. conductivity, TA, SRP, NH 3 -N) affected the biomass of most phytoplankton species in Lake Nakuru. As the cell density (which is related to biomass) of A. fusiformis, S. major and S. subsalsa increased during the rainy seasons (corresponding to increased levels of SRP and NH 3 -N), and the cell density of Anabaena and Microcystis declined in relation to increased nutrient levels, it could be concluded that the inflow of nutrients into Lake Nakuru from the River Njoro watershed plays a critical role in the lake's phytoplankton dynamics. Two peaks of phytoplankton biomass occurred during April and August for some species. Whereas the increased phytoplankton in relation to the rainy season could be explained by an increased nutrient input of nutrients, few abiotic factors explain the increased abundance of some phytoplankton in August 2004. Thus, it is worth noting that the phytoplankton biomass could have been influenced by factors other than the water quality parameters examined in this study. During the study period, the lake exhibited a high abundance of fish and flamingo, as reported by Ndetei and Muhandiki (2005) , which feed directly on phytoplankton in the lake, thereby influencing the abundance and community structures of the latter. There are chances these organisms could control phytoplankton production by grazing. However, the rapid and abrupt periodicity of these specialized organisms over a short time span could also signal the presence of water quality perturbations.
The results of the present study indicate that there is a significant influence on the lake's biotic structure by water that originates from the catchment area and enters the lake through its influent river and impacts its phytoplankton population. The ecological functioning of Lake Nakuru appears to have been modified by the urbanization process of the nearby town of Nakuru because of the waterbody's close proximity to the town centre (≈5 km). Accordingly, lake management measures should focus on controlling pollutants from the town that can find their way into the waterbody. The dominance of Cyanophyceae, a constituent diet for the lake's flamingo population (Ndetei & Muhandiki 2005) , makes our knowledge of the determinants of phytoplankton community structure important for managing this lake and other similar lakes elsewhere that are experiencing related conditions. Although A. fusiformis has not been found to produce toxic secondary compounds, other cyanobacteria species (e.g. Microcystis; Anabaena) have produced cyanotoxins under conditions of changed water quality that, when consumed by the lake's flamingo populations, have caused their death. This underscores an urgent need for continuing monitoring of the lake's phytoplankton populations, as well as a closer collaboration between the government and the communities along the rivers draining to the lake to avoid polluting it. The urbanization process characterizing the nearby town of Nakuru also should be better studied as a means of avoiding direct pollution effects that could influence the lake's phytoplankton community structure. Furthermore, nutrient reduction strategies should be used to control the excessive phosphorus load to the lake, especially during the rainy seasons. In order to manage other saline-alkaline lakes, ecological approaches concerned with the phytoplankton community structure, and prevention of activities or measures through which this structure can be modified, should be used. With the use of such initiatives, water quality changes likely to cause adverse changes to the biotic assemblages can be discerned sufficiently early to allow corrective measures to be developed and implemented before irreparable ecological damages to the aquatic system occur.
